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Background
Globally, unsafe abortion is recognized as a major public health concern and it accounts for 13% of all maternal deaths (1) . Every year, 22 million women have an unsafe abortion worldwide and virtually all (98%) of these abortions are occurring in developing countries (1) . When faced with an unplanned pregnancy, women will seek abortions regardless of the law. Unsafe abortions are occurring in countries with restrictive laws (2) . Kenya lags behind in achieving MDG 5. In fact, according to the recent Kenya Demographic Health Survey (2008) (2009) , maternal mortality in Kenya is still high at 488 maternal deaths per 100,000 live births which increased compared to 414/100,000 in 2003 (3) . Facility based delivery and skilled birth attendance also did not change much between the 2003 and 2008-2009 KDHS survey reflecting minimal or unchanged health outcomes for the mother and infant. In some urban slums in Kenya, the maternal mortality rate is even higher at 706 deaths per 100,000 live births (4) . Each year in Kenya, it is estimated that over 3000 women die of complications of unsafe abortion and another half a million more suffer short and long-term morbidities (5) . A 2002 study revealed that more than 20,000 women sought medical care for complications from abortion in public health facilities in Kenya annually with an estimated 900 deaths per 100,000 unsafe abortions (6) .
The abortion laws in sub-Saharan African countries vary from those countries in which access is highly restrictive to those that allow pregnancy termination on request up to a certain gestation (South Africa). Until recently, the abortion law in Kenya was highly restrictive and only permitted abortion to save the life of the woman. With the 2010 promulgation of the new constitution in Kenya, the new abortion law (which is still restrictive and unclear) now states that abortion is permitted if the life or health of the woman is in danger (10) . This exception to protect the woman's health has sparked a great deal of debate in Kenya where some religious bodies believe that induced abortions are now legal under the Kenyan constitution. Yet medical providers are not so sure of whether abortion is legal in Kenya. Unsafe abortions continue to occur due to the restrictive and unclear nature of the new abortion law.
Contraceptive use in Sub-Saharan Africa is still low despite the many efforts made to increase its use. Despite having one of the highest contraceptive prevalence rates among married women in Africa (46%), access to and use of modern contraceptives remains poor for many Kenyan women (only 39% are currently using a modern method) (7) . According to the 2008/09 KDHS, more than one in four married women (26%) have an unmet need for family planning. This trend has persisted since 1998 (8) . The main reasons cited for having unmet need were because of health concern (15%) and fear of side effects (16%) of using modern contraception (8) . As a result, Kenyan women are having larger family sizes (average of 4.6 children) than desired (an average of 3.4 desired children). Low contraceptive use and unmet need for family planning is linked to unwanted or mistimed pregnancies which lead to unsafe abortions especially in countries where the abortion law is highly restrictive (9) .
The aim of this study is to estimate the national and regional incidence of induced abortion in Kenya and to provide new and updated information on the extent to which unsafe abortions are occurring. The last national estimate of abortion incidence in Kenya was done over 10 years ago, only in public health facilities, and it did not distinguish between induced and spontaneous abortions (6) . This study provides the first complete nationally-representative data on induced abortion in Kenya.
Data and Methods: Data Sources
This study's design, protocol and data collection approach to estimate abortion incidence uses an indirect method of estimating abortion incidence and morbidity capture. This combination of the two methodologies, namely the Abortion Incidence Complications Methodology (AICM) for estimating abortion incidence and the Prospective Morbidity Methodology (PMM) for documenting abortion morbidity. The two methodologies were combined to provide the three sources of information used in this study: interviews with post-abortion care (PAC) providers in a nationally-representative sample of 328 public and private health facilities also known as the health facility survey (HFS); prospective data capture of PAC patients presenting over a 30-day period in 326 facilities also known as the prospective data survey (PDS); and surveys with a sample of purposively-selected key informants from different regions of Kenya who were knowledgeable about unsafe abortion and PAC-related issues also known as the health professional survey (HPS). Other data sources used include the Kenya Demographic and Health Surveys from 2003 and 2008 for information on age-specific fertility rates and the 2009 Kenyan Census for the number of women aged 15-49 in the different regions (11) . Population numbers were projected for 2012. We used the Kenya Integrated Household Budget Survey, 2006 for the distribution of urban and rural poornon-poor population.
Health Facility Survey (HFS) and Prospective Data Survey (PDS)
The Ministry of Medical Services department of the Health Management Information System (HMIS) defines six levels of preventive and curative public and private health service provision in Kenya ranging from level I-VI. The facilities selected in this study are those that had the potential to provide post-abortion care services. Therefore, using the most recent Master Facility List from the ministry of medical services in Kenya obtained January 31, 2012, we identified two level VI facilities, 17 level V facilities, 385 level IV facilities, 1027 level III facilities, and 1412 level II facilities. Thus our universe was 2,844 facilities. A stratified random sample was used to select the health facilities to be surveyed. Sampling was stratified by region and level of health facility. We sampled 100% from level V and VI; because these facilities are most likely to manage and treat high numbers of abortion-related complications in Kenya. Level II-IV facilities' sampling fractions varied as follows; level IV health facilities were sampled at 20% to 25%; level III health facilities at 10% to 21%; while level II facilities were represented at a 5.5% to 10%, depending on the region.
Fieldwork was conducted between April and May 2012. Retrospective estimates of the past month and typical month, or if that was not possible for the respondent to estimate, then a retrospective estimate of the past year and typical year were obtained from the HFS. From the PDS, prospective data capture obtained a count of the number of women who came in during a 30 day period for post-abortion care. Weighting was done to generate nationally representative data, accounting for sampling proportions and non-response. The health facility survey data and the prospective survey data were then averaged to provide both national and regional estimates of post-abortion care provision.
Health professionals' survey (HPS)
The research team, with the assistance of members of the Advisory Panel, generated a list of key informants who were identified as knowledgeable about the provision of abortion and post-abortion care. Thus, a purposive sample of experts throughout the country was identified. Particular effort was made to include respondents with knowledge on abortion in rural areas as well as representation from all the major geopolitical regions in Kenya to ensure that collectively, the respondents' answers were able to represent abortion experiences throughout the country. Selected respondents included researchers, OB-GYN specialists, nurses, midwives, lawyers, and clinical officers among others. 114 key informants were interviewed. All were interviewed inperson using a structured questionnaire between April-August 2012. Topics covered in the questionnaire included respondents' perceptions regarding who women are likely to obtain an abortion from in Kenya, the likelihood of women experiencing complications that required treatment and the likelihood that women who need treatment receive it by the four major sub-groups of women: rural poor, rural non-poor, urban poor and urban non-poor.
Data Analysis
The methodology used in this paper will follow the combination of the AICM and PDS indirect estimate methodologies recently used by Singh et al. in Ethiopia (12) to estimate the annual incidence of induced abortions in Kenya. The following inputs were used:
1. Estimated number of women treated for post-abortion complications in a typical month or typical year in each selected health facility -HFS 2. Estimated number of women treated for post-abortion complications in the past month or past year in each selected health facility -HFS 3. Number of women prospectively captured in a one month period seeking care for post-abortion complications in each selected health facility -PDS 4. Likelihood estimates of the probability of experiencing a complication from an abortion severe enough to require health care as well as the likelihood of receiving health care for that complication -HPS
The total caseload of the women treated for abortion complications in each of the three estimates are weighted and averaged to account for different levels of health facilities and regions where the data were collected to provide the estimated number of women who obtain treatment in facilities for complications in Kenya in the current year. Since we do not ask respondents to distinguish between complications from induced and spontaneous abortion, the result is then adjusted to remove cases of spontaneous abortion. Responses from the HPS were used to calculate the estimated proportion of women who had an induced abortion that are likely to need and then subsequently receive treatment for complications as the proportion of women who arrive in facilities for care are only a portion of all women obtaining induced abortions. The multiplier, i.e. the number of women having abortions who do not come to health facilities for care, is the inverse of that proportion who seek care. The number of complications that are due to induced abortions multiplied by this multiplier is the estimated number of women who obtained an induced abortion in Kenya in 2012. From this number, the abortion rate (number of abortions per 1000 women of reproductive age (15-49)) was also calculated as well as the abortion ratio (number of abortions per 100 live births). Table 1 presents the unweighted universe of facilities, facilities selected, facilities that participated in the study and the corresponding response rates. The total number of facilities selected was 348. Of the 348 sampled health facilities, we obtained complete questions from 328 health facilities for the HFS and 326 facilities for the PDS. All public facilities had a response rate of nearly 100%. Level II facilities had a response rate of 96%, 94% for level III, 94% for level IV, 88% for level V and 100% for level VI. Reasons for non-response included inaccessibility for the interviewers due to insecurity, the facility was closed prior to interviewer's arrival, and access was declined from officials.
Results
Among the key informants interviewed for the HPS (n=114), about 44% had experience working in rural areas for six months or more in the last five years. The majority (39%) of respondents were between 24-34 years of age (Table 2 ). Nearly half of the respondent (48%) had a medical background (OB-GYN, nurse, clinical officer or medical officer), while the rest had diverse backgrounds in research and law among other topics. More than half of the respondents had more than 10 years of experience in their primary profession.
While over 90% of the facilities had a maternal child health/family planning unit, only 20% had an operating theater and 24% had an evacuation room (Figure 1 ). Manual Vacuum Aspiration (MVA) was the commonest procedure in both public and private facilities with over half of all public facilities using this method for PAC patient treatment (Figure 2 ). Other common methods include Dilation and curettage which was more common in private facilities. Significantly, there were a number of health facilities that reported not to use any of the listed procedures in public sector. Majority of those facilities were level II facilities, which usually refer most PAC patients to higher level facilities.
Preliminary results show that 173,512 women are treated at health facilities in Kenya for both induced and spontaneous abortions in 2012 (Table 3) . Most women presenting for post-abortion care were treated at higher level facilities (level V). The majority (61%) of patients are treated in public health facilities while the smallest proportions (19%) are treated in private-for-profit facilities. These results suggest that public facilities are bearing a high burden treating these women.
One of the assumptions of the estimation technique is that women with first trimester spontaneous abortions will not seek health care when they miscarry and that all women with second-trimester spontaneous abortions would like to seek health care but not all of them will be successful in obtaining it. Based on the KDHS, we estimated that a higher proportion (65%) of women with spontaneous second trimester miscarriages would obtain health care for possible complications as opposed to proportion of women who deliver in a health facility (42%). Further analysis done to separate out the late (13-21 weeks) spontaneous miscarriages revealed that 146,427 women were treated for induced abortion complications (Table 4) . Based on the fact that they are the largest regions, Nyanza & Western and Rift Valley had the highest number of women treated for induced abortions. Table 5 presents preliminary rates and ratios for abortion in Kenya. The abortion rate for Kenya is estimated to be 55 per 1000 women of reproductive age . This rate is very high when compared to other rates in Africa. It is on par only with Uganda which in 2003 had a rate of 54 abortions per 1000 women of reproductive age. Reasons for this high rate are still being explored. In addition, the incidence of legal abortion is also being analyzed.
Conclusion:
Unsafe abortion continues to be a major health issue for women in Kenya. According to recently completed incidence studies in Sub-Saharan Africa, Kenya (55 per 1000) has an abortion rate similar to Uganda (12) which is very high when compared to other Sub-Saharan African countries like in Ethiopia (23 per 1000), Rwanda (25 per 1000) and Malawi (35 per 1000) (13, 14, 15) . Like other Sub-Saharan African countries, the incidence rate for Kenya is in part due to the high level of unmet need for family planning. Given that the law in Kenya remains ambiguous, unsafe abortions may continue to occur, endangering women's health and their lives. The burden on the health care system of treating post-abortion complications is great. Increased access to modern contraceptive services among women in Kenya is paramount to reduce unintended pregnancies and unsafe abortion in order to improve women's health. 
